The present study investigates how skilled and less skilled readers answered a gap-lling (or rational deletion cloze) test in order to examine whether such tests can measure text-level processing ability. Twelve Japanese EFL students (six skilled and six less skilled readers) completed a gap-lling test while thinking aloud about their test-taking processes. Their verbal protocols were categorized according to the classi cation of cloze item types developed by Bachman (1985). Results showed that both skilled and less skilled readers used text-level information more frequently than other types of information. The skilled readers, however, used text-level information more frequently than the less skilled readers. Qualitative analysis of the protocols revealed further differences in the use of different types of information between the groups. Although there were several cases where the items were answered correctly with local grammatical clues and extra-textual background knowledge, overall, the gap-lling test generated textlevel processing and differentiated well between skilled and less skilled readers. The present study, therefore, supports the claim that a gap-lling test can be used as a test to measure higher order processing ability.
I Introduction
For reading researchers and teachers, the long running argument about whether or not cloze tests measure global-level comprehension poses a serious problem in deciding upon a suitable measure for such comprehension. Some studies support the validity of cloze tests as a reading comprehension test, i.e., they are sensitive to intersentential or text-level constraints (e.g., Chihara et al., 1977; Bachman, 1985; Jonz, 1990; McKenna and Layton, 1990; Chavez-Oller et al., 1994) , whereas others conclude that cloze tests measure only the ability to use local syntactic constraints (e.g., Alderson, 1979; 1980; Kibby, 1980; Shanahan et al., 1982; Markman, 1985) . Since the practical value of cloze tests is high (i.e., they are relatively simple to construct and score), if it is established that cloze tests measure global-level comprehension ability, they would contribute to reducing the effort needed for materials development and help promote reading research and pedagogy. On the other hand, however, if cloze tests are not appropriate for measuring reading ability, test consumers have to use different kinds of tests.
Although the argument is still controversial, it seems that language testing researchers are aware that each cloze item does not carry the same amount or kind of information (e.g., Alderson, 1980; Bachman, 1982; 1985; Jonz, 1990; 1991) . Some words can be restored using only local linguistic knowledge (e.g., prepositions, idioms) whilst others need textual understanding (e.g., anaphora, lexical repetition, conjunctions ). Therefore, depending on the type of words deleted, test-takers are likely to activate different types of knowledge and/or ability. Bachman (1985) developed a classi cation framework for cloze item types according to the hierarchical context hypothesized as necessary to complete each item: 1) within clause; 2) across clause, within sentence; 3) across sentence, within text; 4) extra-textual. Bachman (1985) and Jonz (1991) provide partial support for the usefulness of this classi cation for revealing differences between different types of cloze items. Bachman (1985) found that in a rational deletion cloze test which maximized deletions of types 2 and 3, the dif culty level of item types accorded with the hypothesized order of dif culty according to the level of context required for closure (i.e., with type 1 being the easiest and the type 4 being the most dif cult). Jonz (1991) , who used slightly modi ed categories, reported that type 3 items and lexical type 1 items were sensitive to sentence scrambling, while types 2, 4, and syntactic type 1 items were not.
Cloze tests -which delete words from a text at regular intervals (if they are constructed according to the criterion proposed by Taylor, 1953 ) -contain various types of items requiring different levels of linguistic and cognitive processing. Therefore, it seems that the things that cloze tests measure comprise various language-related knowledge and abilities including syntactic or grammatical knowledge and both lower-level (e.g., clausal and sentential) and higher-level (e.g., intersentential and textual) reading comprehension abilities depending on various factors such as type of text (e.g., Gamarra and Jonz, 1987; Jonz, 1989) and the pro ciency level of the test-takers (e.g., Jonz, 1987; Fotos, 1991) .
However, according to Bachman (1985) , a xed-ratio cloze passage tends to contain far more items that can be lled in simply by using clause-level grammatical knowledge or extra-textual knowledge (types 1 and 4) than items that require ability to use constraints provided by the text (types 2 and 3). The average proportion of the latter types of items in his study, based on three xed-ratio cloze tests, was only 19% (from Table 1 ; Bachman, 1985: 541) . Jonz (1990) applied the same classi cation to seven cloze passages used in different studies. The average proportion of types 2 and 3 was 34.1% (from Table 2 ; Jonz, 1990: 69) . It, therefore, seems reasonable for reading researchers whose purpose is to measure global comprehension ability to adopt a rational deletion rather than a xed-ratio procedure and delete words that are hypothesized to require text-level understanding. Alderson (2000) clearly differentiates these two types of test format by calling rational deletion cloze tests 'gap-lling tests' and con ning the term 'cloze' only to xed-ratio cloze tests. He argues that while the gap-lling tests can be used as a reading comprehension test, the cloze tests should not.
This claim seems to be supported (Bachman, 1982; Jonz, 1987) . Bachman (1982) tested three models of the trait structure of a gaplling test constructed by deleting words based on a description of their semantic relationships in discourse (Halliday and Hasan, 1976) . The results demonstrated that the model that tted the data consisted of a general trait and three speci c traits: a syntactic (clause-level) trait, a cohesive (interclausal and intersentential ) trait, and a strategic (coherence) trait. This study indicates that a gap-lling test can be used to measure readers' higher-order skills relating to cohesion and coherence of a text. Further, some ndings of Jonz (1987) , which were obtained by comparing a cloze test and a gap-lling test, suggest that a gap-lling test whose deletions were all cohesive devices may be more sensitive to contextual constraints. The gap-lling test was more dif cult than the cloze test, but the context effect (i.e., the increase of scores when the test-takers were shown the intact text prior to their taking the test) was larger for the gap-lling test. This suggests that, although the gap-lling test was harder to process due to reduced cohesive ties, once a context was provided the test-takers were able to gain semantic and linguistic information and recover the gaps. In the cloze test, on the other hand, test-takers were able to ll in the blanks without the context because many items could be answered with local clues and therefore the context effect was much smaller.
However, even if researchers use a gap-lling procedure, it may not always be the case that the test items measure the ability that the researchers are interested in because test-takers may use quite different processes to answer the item from those anticipated. Therefore, to help overcome such dif culties, the perspective of test-takers themselves should be integrated in the process of validating the tests. Many studies on cloze and gap-lling tests have tended to focus on test scores, and process-oriented approaches have often not been taken up. Recently, however, some researchers have investigated the processes of taking these types of tests by examining verbal reports from test-takers (Storey, 1997; Sasaki, 2000 ; see also summaries by Cohen, 1984; 1998) . Each study focused on different aspects of the testtaking processes and used various types of word deletion techniques and data collection methods.
Storey (1997) investigated EFL learners' processes of taking a multiple-choice gap-lling test based on a summary passage of an original text. Words were deleted on the basis of their hypothesized importance in measuring intersentential understanding (e.g., discourse markers and anaphoric pronouns ). Examining the learners' thinkaloud verbal protocols, the researcher found that different items entailed varying degrees of construct validity. Some students used theoretically expected reading processes, but others merely considered information at the within-sentence level. Still others showed testwiseness, using strategies such as selecting an option on the basis of elimination. Overall, however, the items were capable of generating construct-relevant processing, and the test was judged to have a good degree of validity. Sasaki (2000) examined the effects of cultural schemata on testtaking processes for cloze tests and used immediate retrospective introspection as one of the data sources. Culturally familiar and unfamiliar versions of a cloze test were given to EFL learners, and how they answered each item was analysed. The verbal protocols were categorized according to a modi ed classi cation of Bachman's (1985) framework in order to see the amount of text information used to complete the items. Results showed that students who read the culturally familiar cloze passage tried to solve more items and generally understood the text better. These students used within-sentence information (Bachman's types 1 and 2) more often than those who read the culturally unfamiliar passage, but there was no signi cant difference between the groups in their use of the other information categories. This indicated that the familiar group's better performance resulted from more successful use of within-sentence rather than beyond-sentence information.
The present study continues this line of investigation by further exploring test-takers' own perspectives on their cognitive processes. It was particularly motivated by the need to accumulate data to help reading researchers and teachers make judgements on tests suitable for their purposes. To this end, processes of taking a gap-lling test were examined. The validity of this type of test was explored by investigating the types of information utilized by readers to complete items and the differences between skilled and less skilled readers. Consequently, the present study focuses on the following research questions: 
II Method

Participants
Twelve Japanese university students studying English as a foreign language participated in this study. They were chosen as representatively skilled readers (n = 6) and less skilled readers (n = 6) according to the results of a reading comprehension test. The reading test used to select these participants consisted of 59 items (30 multiple choice and 29 gap-lling test items). It was developed in Yamashita (1999) and had a reliability value (Cronbach's alpha) of 0.83. This test was rst administered to 241 Japanese students at four universities in Japan. Based on the scores of the test, students whose z-scores were higher than +1 and lower than -1 were identi ed as readers with high and low English reading ability (the High group and the Low group). From them, students at the university where the author was working participated in this study. Table 1 shows the mean scores of the reading test and the difference between the groups. The level of the participants' general English pro ciency is shown by mean TOEFL scores. The fact that the screening test itself included a gap-lling test might be seen as problematic in as much as these students may have been 'skilled/less skilled gap-lling test-takers' rather than 'skilled/less skilled readers'. However, the fact that their scores on the TOEFL, which includes a reading comprehension subtest, were also signi cantly different supports the view that English reading ability of these two groups of students was in fact different.
Materials
Using a modi ed passage from an EFL textbook (Lauer and Tsujii, 1995) , a 16-item gap-lling test was made (336 words). Words that were judged to require text-level understanding for closure were deleted (e.g., cohesive devices and key content words). The test is included in Appendix 1.
Procedure
Participants took the gap-lling test individually in a quiet room. They were asked to provide concurrent introspection (or think-aloud verbal protocols ) either in Japanese or English. According to Ericsson and Simon (1984; 1993) , concurrent verbal reports which do not include after-thought explanations of one's own behaviour most genuinely re ect internal cognitive processes. Although some potential problems have been pointed out -for example, protocols do not elicit all cognitive processes (e.g., Cooper and Holzman, 1983; Smagorinsky, 1994 ) -think-aloud verbal reports have been increasingly used as data and have contributed to the discovery of various internal mental processes that would otherwise have been very dif cult to examine (e.g., Cohen and Hosenfeld, 1981; Block, 1986; 1992; Horiba, 1990; 1996; Pressley and Af erbach, 1995) .
Prior to the main think-aloud session, there was a practice session in which the students were trained in how to provide think-aloud protocols by using verbal arithmetic (Ericsson and Simon, 1984; 1993) and a gap-lling task based on a few short English passages. During the practice session, models of thinking aloud were demonstrated by the researcher doing verbal arithmetic. To avoid biasing the students, however, no model of thinking aloud while taking a test was supplied. Instead, participants were given prompts and encouraged to say whatever was happening in their mind while taking the test. During the main think-aloud session, the researcher did not say anything and the participants performed the think-aloud task at their own pace. The students' protocols were mainly in Japanese except when they read the text in English or inserted some English words/phrases in their introspection. There was no time limit, and the time taken to nish the test was recorded. After the think-aloud session, there was a brief informal interview, during which the students expressed their feelings or comments about the think-aloud task and/or their general experience of reading English. All the verbal protocols were tape-recorded and transcribed for analysis.
Analysis
All the statistical analyses were performed using SPSS version 8.0J.
a Test-scores and test-taking time:
The gap-lling test was scored according to a semantically-acceptable word method. Acceptability of answers was decided in consultation with a native speaker of English. One point was given for each acceptable answer. The scores of the gap-lling test and the time taken to nish the test were compared between the groups. The reliability of the test was estimated by the Guttman split-half procedure (a conservative estimate to show the lower bound of the reliability) and Cronbach's alpha (a commonly reported reliability estimate). The values obtained were 0.84 and 0.80, respectively. That the value for the Guttman split-half estimate was higher than Cronbach's alpha was unexpected. This might have happened because of the shortness of the test and the small number of test-takers. Table 2 shows the means and standard deviations of the gap-lling test scores and the test-taking times. There were signi cant differences between the groups both in the mean scores and in the mean lengths of time. The test-taking time in this study included the time to do the think-aloud task, and therefore it is not a true re ection of the time students would normally have taken to nish the test. However, there is no doubt that less skilled readers needed more time to nish the test. If the test had been given within a consistent time limit for all the students, the score difference between the groups would have been larger. The entire think-aloud protocols, showing processes of comprehending parts of the text that did not include the test items, indicated that the test-taking processes of the students in the High group were much smoother than those in the Low group. In general, it seemed that the High group students lled in the gaps one by one throughout the text, while those in the Low group spent more time decoding the literal meaning from linguistic chunks (e.g., clauses and sentences) before thinking about the coherent meaning of the text. This difference seemed to support claims for the importance of rapid and accurate language processing. The Low group also had to skip some items and come back to them more frequently than the High group. The following examples, translated by the author, illustrate some of these processes. (In all such example protocols, the parts of the text that the students read aloud in English are shown in italics. Explanations of the students' behaviours /protocols or words necessary to translate the protocols into English have been added in parentheses.) Example 2 (a less skilled reader, working on items 3, 1, and 4) Well, there is 'no', what comes in here [i.e., item 3]? 'that'? No, 'that' is not the answer, well… um… I don't know… What was item 1? [The student goes back to item 1.] well… this… um… 'American'? … belonging to a group. OK, let's put 'Americans'. [The students writes down the answer for item 1.] Um, 'feel', so plural form is correct, and 'Japanese' is not likely to be the answer, so 'Americans' must be the answer. [The student con rms the answer for item 1.] Then, item 3… I don't know, let's skip. Item 4, in something, in something, on the other hand, in something, while individuals are important, kojin, kojin ga juyoda [translating] , people also try to do everything in, in. It says 'on the other hand', well, the answer is not 'America', then is it 'Japan'?, and [the preposition is] 'in', so in 'Japan'. [The student writes down the answer for item 4.] b Analysis of protocol data: The think-aloud protocol data obtained from the students covered all the processes of taking the gap-lling test including both general reading processes and item answering processes. For the present analysis, protocols when the students were answering the test items were analysed. Bachman's (1985) classication of cloze item types was employed as a basic framework. The category referring to text-level information ('across sentence, and within text') was further subcategorized into two types, 'adjacent context' and 'wider context', because this distinction seemed to capture one of the differences between the groups. In addition, as in the case of Sasaki (2000) , two categories were added to classify all the relevant protocols: Guessing and Missing. The categorization framework of the present protocols is shown below.
· Clause level: The student uses information provided by the clause in which an item appears. · Sentence level: The student uses information provided by a larger context than the clause in which an item appears, but within the sentence. · Text level: The student uses information provided by a larger context than the sentence in which an item appears, but a context from within the text.
-Adjacent context: The student uses information provided by a sentence that immediately precedes or follows the sentence in which an item appears. -Wider context: The student uses information provided by a context which is more than a sentence apart from the sentence in which an item appears. · Extra-textual: The student uses information not provided by the text, which includes such mental resources as the student's background knowledge, beliefs, and images. · Guessing: The student guesses. · Missing: The student does/can not say anything about his or her cognitive processes or cannot answer the item.
There were several cases in which the students used two or three sources of information to answer an item. In such cases, each information source was counted as one token (i.e., the total number of information sources used for answering the 16 items sometimes exceeded 16). After all the protocols were coded, the reliability of the coding was checked. Another rater whose academic background is in TEFL and applied linguistics did the same coding using a sample of four students (one third of the protocols ). The inter-rater agreement ratio was 91.4%. The proportions of these categories were compared across the groups and across items. Some statistical procedures were applied to the protocol data, but they were used only to con rm some of the important observational trends. The other data were analysed according to their descriptive distribution across different categories in order to identify the general trends in the use of different information sources. When statistical analysis was applied, nonparametric procedures were employed because the sample size was small and a normal distribution of the data was not assumed. Also proportions of the reported use of categories were used because participants produced different amounts of verbal protocols.
III Results
In this section, the following two research questions are answered in order. 2) What types of information are used to answer each item? Are there items for which skilled readers and less skilled readers use different types of information? Are there items which are answered correctly by using clause-level or extra-textual information? If so, how are such items answered? Some excerpts of the protocols are reported in order to illustrate how the students answered this gap-lling test. These data represent the qualitative aspect of ndings in that they are descriptive and re ect both participant perspectives and the researcher's interpretation (Bogdan and Biklen, 1998) . Table 3 shows the mean proportions and standard deviations of the six categories of information sources used correctly and incorrectly. The total number of information sources was slightly different between the groups (110 and 108, for High and Low respectively), because -as is reported in the next section -the High group used multiple information sources to answer an item more often than the Low group. Not surprisingly, the High group performed more successfully than the Low group in all the categories. In terms of the use of different information sources, text-level information was the source used most frequently by both groups. Clause-level information was used by the Low group more frequently than the High group. As is further explored in the next section, the High group used clauselevel information in combination with text-level information in most of the cases, while the Low group tended to use it as the single source of information. A common pattern observed in both groups was that the students often used clause-level grammatical information to determine the morphological form of a word by relying on information from articles and subject-verb agreement rules as the following examples show. As for the use of sentence-level information, there was not much difference in the proportion of both groups (16.56% and 17.18% for Correct and Incorrect categories combined ), although the High group was more successful. The extra-textual information was not used very frequently by either group, but when it was used the students reached correct answers in most cases. Guessing was used only by the Low group. Most of their attempts to answer by guessing, however, were not successful, suggesting that to answer the test by mere guessing was dif cult. Finally, about 10% of the protocols did not provide any information to examine test-taking processes (Missing). This category included two types of protocols. All the cases in the Incorrect category were blank answers for which the students could not say anything about their answering processes except for such things as 'I don't know.' All the cases in the Correct category were those when the students said nothing or they simply said the answer itself. In many such cases, the answers came up nearly automatically. A thinkaloud method cannot normally capture automatized processes due to the dif culty in verbalizing them. Therefore, the results suggest that there were automatically answered cases more often in the protocols of the High group than the Low group.
Information categories to answer the test
To examine whether there was a signi cant difference in the proportion of the six categories, the Friedman test (a repeated-measures ANOVA) was applied (Ishimura, 1997; Ishimura and Allen, 1997) . The results showed that there were signi cant differences for all groups:
· the whole group: X 2 (5, n = 12) = 32.6, p = .000; · the High group: X 2 (5, n = 6) = 21.8, p = .001; · the Low group: X 2 (5, n = 6) = 13.9, p = .016.
Multiple comparisons were then performed using the Wilcoxon signed-ranks test (a test of the difference between two categories of repeated measures). The information categories were rst rankordered, and then the difference in the use of two consecutive categories was tested (e.g., between the rst and second categories, and between the second and third categories). Since the comparison was repeated ve times, the alpha level was adjusted to 0.01 according to a Bonferroni correction. Table 4 summarizes the results. The differences between text-level and sentence-level information (the rst and the second most frequent categories in all groups ) were:
· the whole group: z = -2.93, p = .003; · the High group: z = -2.20, p = .028; · the Low group: z = -2.02, p = .043. Table 4 shows, these alpha levels were considerably closer to the 0.01 level than the differences of any other pairs. This result suggests that both High and Low groups tended to use text-level information more frequently than other information sources, and also that this tendency was stronger in the High group than in the Low group. The difference between the groups in the use of text-level information was examined using the Mann-Whitney test (a test of the difference between independent groups ). The result showed that the High group used text-level information more frequently than the Low group (z = -2.33, p = .015). It seems that, instead of using text-level information, the Low group resorted to clause-level information and to guessing relatively more often than the High group (Table 3) . Table 5 lists the mean proportions and standard deviations of the two subcategories of text-level information for each group . The MannWhitney test did not obtain a signi cant difference between the groups either in the use of wider-context information (z = -2.24, p = .026) or adjacent-context information (z = -1.94, p = .065) because the alpha level was adjusted to 0.025 by a Bonferroni correction for multiple comparison. However, the alpha level of 0.026 for widercontext information was very close to the signi cance level, which suggests that the difference between the groups was more likely to result from the use of wider-context text-level information. Thus, the High group tended to be better able to incorporate information from a wider range of discourse than the Low group. 
Multiple sources of information
There were 23 cases (13 in the High group and 10 in the Low group) in which multiple information sources were used to answer an item. The total number of information categories (tokens) was 27 in the High group and 22 in the Low group. Since different tendencies were observed between the High and the Low groups in the way in which the students utilized multiple information sources, those cases were further explored. These cases seemed to re ect the interactive nature of reading processes in which various information sources interact with each other to help readers construct a meaning representation (e.g., Carr and Levy, 1990; Rumelhart, 1994) . Sometimes two different kinds of text-level information were used. One such combination was to use both adjacent-context and wider-context information, and the other was to use two different kinds of wider-context information (referring both to the topic of the text and to the enumerative sequence of text structure). In such cases, it was counted as using two information sources at the text level to answer the item. Table 6 reports mean proportions and standard deviations of the information categories of these 23 cases. When the High group used multiple information sources, they always used text-level information and always answered correctly. A behavioural pattern frequently observed among them was that they used this text-level information as a main source of information and then used clause-level or extratextual information as a supplementary source to con rm their answers.
Example 5 (a skilled reader, working on item 2) This is an example of American individualism, so [the answer] is 'American'. Also [the article] is 'an', so it is a singular form.
Example 6 (a skilled reader, working on item 12) Um, [the sentence containing the item] comes before the sentence saying 'For example, Americans…', so I think the sentence rst talks about America. And also the content sounds like American. Information at the clause-level was the second most frequent category to be invoked when multiple sources of information were used. The fact that the High group always used text-level information, often in the manner described above, indicates that when they used clauselevel information it was simply as a supplementary source of information in most cases. This is because they reported clause-level information only eight times and in seven of those cases it was used together with text-level information. The Low group, on the other hand, was not always successful even if they used more than two information sources (out of 10 cases, three resulted in incorrect answers). Although they used text-level information in most cases, there were two cases when they did not refer to any information at the text level. Moreover, whereas the High group reached their answers quickly by using text-level information as their major source (Examples 5 and 6), the Low group seemed to have used various information sources little by little in their attempts to reach their answers (Examples 7 and 8). Due partly to this different behavioural pattern in the use of multiple information sources, it often seemed that High group students answered the items rather smoothly by keeping the text's meaning in mind and by con rming their answers with grammatical information at the clause level, while the Low group gradually narrowed down their answers by using various kinds of information they had available regardless of their usefulness (e.g., Example 8). The behavioural pattern of the High group demonstrating their good memory of the text's meaning corresponds well to one of the successful readers' strategies presented in McDonough (1995) . Table 7 is an item-by-item presentation of the frequencies of six information categories used to answer the item correctly and incorrectly by each group. Since this gap-lling test was intended to measure reading comprehension ability including both lower-level (clausal or sentential) and higher-level (textual) processing, items that could be answered correctly by using only local grammatical information or extra-textual information are regarded as problematic in terms of their validity. Many items were answered by using text-level information, suggesting that many items tapped the students' ability to use textlevel constraints. It was also observed that generally both groups used the same types of information to answer an item. For example, when the High group tended to use clause-level information, the Low group also tended to do so (items 2, 4, 12 and 14). There were 24 cases in which the students answered items correctly by using sentence-level information (items 3, 5, 8, and 9). These four items appeared in coordinate or subordinate sentences, and the students had to understand the interclausal conceptual relationships to answer the items correctly. Protocols for these items suggested that the students used semantic or conceptual information in order to induce the most logical connections of propositions between two clauses. Since these items thus activated processes that dealt with meaning provided in a sentence, they should be considered as items to measure lower-level reading comprehension.
Information categories used to answer each item
There were 20 cases in which the students answered items correctly by using clause-level information (items 1, 2, 4, 11, 12, and 14). However, in 11 of such cases the clause level information was used simply as a supplementary source for other information sources. Therefore, the remaining nine cases were problematic: item 2 ( ve cases by the Low group) and item 14 (one by the High group and three by the Low group). In addition, although the number was relatively small, there were ve cases (out of a total number of eight) when the students answered correctly by using only extra-textual information (in the other three cases, extra-textual information was used as a supplementary source, as in Example 6). The protocols of these items are further explored below.
a Cases when the items were answered correctly with clause-level information: item 2: The following protocols suggest that the students used information from the inde nite article. In a strict sense, it is not known why the students decided on 'American' from the many words that start with a vowel. They might have had a sensitivity to the topic of this passage, or they might have looked for an answer in a nearby context and thought that 'American' best tted in the blank by using their semantic knowledge. What can be inferred from the protocols is that clause-level information provided the very rst clue that these Low group students utilized. This behavioural pattern was clearly different from that of the High group students, who used textual information rst and then con rmed their answer with clause-level information (e.g., Example 5).
In item 14 it seemed that the students relied on a lexical association activated by the word 'race'. When they saw this word, they seemed to have recalled the concept 'discrimination'. These protocols suggest that the students derived an idea from the word 'race' without thinking about the text's meaning or even the sentence's meaning. In an informal interview after the think-aloud session, one of the students said that when he saw the word 'race', he remembered the phrase 'racial discrimination' in Japanese and wanted to answer 'discrimination'. However, he could not remember the English word, so he put 'difference' instead. Strictly speaking, it is not known whether exactly the same cognitive process happened in the other students who seemed to have focused on the word 'race'. However, the protocols suggested that the students' attention was caught by the word 'race' and that they reacted to it. This behavioural pattern was quite different from the protocols in which text information was considered.
Example 13 (a skilled reader, working on item 14) Well, because Americans are trying to minimize differences, the answer is 'difference'. Example 14 (a skilled reader, working on item 14) Um. the sentence [at the beginning of this paragraph] says 'difference of age, sex, occupation and race', so the answer is 'difference'.
b Cases when the items were answered correctly with extra-textual information:
The items which the students answered correctly by using only extra-textual information were items 1, 2, and 15. In answering these students activated their cultural schemata about Americans and Japanese.
Example 15 (a less skilled reader, working on item 12) The answer is 'American', because the Japanese are not usually good at this kind of thing.
The fact that many of the cases when the students used extra-textual information were successful (8 out of 9) suggests that the content of this passage was not culturally challenging to the students.
IV Discussion
The results of the protocol analysis generally support the construct validity of this gap-lling test as a measure of reading comprehension. In terms of the rst research question, text-level information was found to be the source of information most frequently referred to by the group as a whole. Both the High group and the Low group also showed a tendency to use this type of information more often than the other types of information. This means that regardless of the level of reading ability, the test tended to prompt students to activate processes that use text-level information. However, there were differences between the groups as well. The skilled readers used text-level information more frequently than the less skilled readers. Still further, the skilled readers tended to use a wider range of textual constraints more often than the less skilled readers. In this sense, the test generated different processes in skilled and less skilled readers. Since the product of a test re ects the processes of test-taking, it can be said that this gap-lling test's scores largely re ect the students' ability to use text-level constraints and that the test has differentiated well between skilled and less skilled readers.
Regarding the second research question, most of the items generated processes using either sentence-level or text-level information. Therefore, the items generally tapped either local or global-level reading ability, supporting again the validity of the test. In general, there was not much difference between the groups in the types of information used to answer each item. It can, therefore, be said that the less skilled readers at least had sensitivity about the type of information necessary to answer the items, although they were less successful than the skilled readers in their attempts and resorted to other sources such as clause-level information and guessing. An important difference between the groups is the way in which clause-level information was used. The skilled readers were able to give different weight to different types of information according to their importance in understanding the text. Therefore, clause-level information was only used as a source for con rming their answers. This seems to re ect the exibility of their processes (Carrell, 1988 ). The less skilled readers, on the other hand, who were less able to use text-level information, put heavier emphasis on local grammatical information. As Examples 4 and 10 suggest, the less skilled readers in this study generally had a good declarative knowledge of grammar. However, such metalinguistic knowledge was not suf ciently helpful. This result is similar to Alderson et al.'s (1997) nding that metalinguistic knowledge does not strongly relate to second language pro ciency.
In spite of the results that generally supported this gap-lling test as a measure of reading comprehension ability, there were some cases when items were answered correctly by using clause-level or extratextual information. It seems that the success of these cases was more or less attributable to the topic of the passage. The text used in this study dealt with one of the most popular topics of EFL materials in Japan (cross-cultural comparison, in particular between Japanese and Americans). This topic was explicitly stated in the intact leading sentences, therefore it would have been easy even for less skilled readers to grasp the topic. Once the topic was understood, the students could activate their cultural schemata. What was written in the text seemed to be well tted to the students' schemata. This is probably why reliance on extra-textual information was mostly successful. Also, it does not seem to be very dif cult to make an intelligent guess in this case that whenever a blank occurs in the topic or subject position in a sentence the answer was most likely to be either Japanese or American. Given this possibility, information from the inde nite article can be very helpful to the students.
The lexical association process identi ed in the present protocols may more properly be seen as a process of using extra-textual information. Although the used information was itself located at the clause level, it activated students' background knowledge regarding racial discrimination. How the connection was established between 'race' and 'discrimination' is not clear, although one might speculate that the students may have strengthened such a lexical semantic link through their exposure to the media or classes which aim to enhance cross-cultural understanding. The students' use of this strategy might be related to one of the ndings of Sasaki (2000) : that the culturally familiar group performed signi cantly better than the culturally unfamiliar group in using information provided by a small unit of information category (within sentence) but not in using information provided by larger chunks of text. It is not always necessary to read a wide range of discourse to activate schemata. Understanding a single lexical item -as in the case observed in the present studycan be related to the synthetic formation of schemata (e.g., Bransford and Johnson, 1973) , and when the activated schemata are the right ones for the text, they can enhance comprehension (e.g., Johnson, 1982; Carrell, 1987; Hudson, 1988; Oller 1995) . However, none of these incidentally successful processes would help readers if the text were a culturally unfamiliar one. Also, the difference between the skilled and less skilled readers would probably be larger because readers would have to check their anticipations derived from their schemata against the meanings provided by the text, which would be more dif cult for less skilled readers.
Finally, it should be pointed out that the gap-lling test generated processes that are not directly relevant to reading comprehension. The students often activated grammatical knowledge and checked word forms (Examples 3 and 4), which we do not normally do when we simply read a text. Since gap-lling tests include production processes (writing a word), it seems inevitable that they activate grammatical encoding processes at least to some extent. However, even though there were some processes involved that are not relevant to measuring reading ability, the present study overall shows that this gap-lling test generated the text-level processing and differentiated well between skilled and less skilled readers.
However, since this study has been of restricted scope, the results should not be overgeneralized. There are several limitations that should be addressed in future research.
· First, the present study included only one text and a small number of participants from a homogeneous cultural and linguistic background. Future studies should include a greater variety of texts and learners. They should also increase the number of items. · Secondly, in order to make a rmer claim for the superiority of the gap-lling procedure over the xed-ratio procedure in reading comprehension tests, future studies should compare the processes utilized in taking both types of tests. · Thirdly, the present study did not set a time limit for the test because it did not seek to guide or con ne the way in which each student did the think-aloud task. This condition is of course different from normal test-taking situations. To collect introspective data by limiting test-taking time (i.e., to separate the think-aloud time from the limited test-taking time) might be an alternative way. · Fourthly, when the answering processes were nearly automatic, the think-aloud method was not able to reveal the thinking processes. Different approaches for collecting introspective data such as planned interviews or prompted retrospections might overcome this weakness of concurrent introspection. · Fifthly, the test used in the present study contained items that made it possible for less skilled readers to answer correctly by utilizing their background knowledge. The effects of background knowledge on reading comprehension tests is well documented (e.g., Clapham, 1996) . As suggested by several protocols in the present study, students' schemata can be activated not only by the topic of the text but also by a single lexical item that catches their attention. This demonstrates the complexity of the processes in which test-takers' schemata are activated. The effect of background knowledge on the process of taking gap-lling tests should be further examined.
V Conclusions
The present study investigated test-taking processes for a gap-lling test by skilled and less skilled EFL readers through their verbal protocols reported concurrently when they were answering the test items. Although there were several cases that may threaten the test's construct validity -particularly in the performance of the less skilled readers -overall the gap-lling test generated processes that made readers utilize text-level constraints. Therefore, while acknowledging its limitations, the present study suggests that scores on a gap-lling test may be re ective of text-level comprehension and supports the use of this procedure for the purpose of measuring global-level comprehension. This process-oriented study lends support to Bachman (1982) who concluded that rational deletion cloze tests can be used to measure higher order skills. It also supports Alderson's (2000) claim that if word deletion procedures are to be used to make a reading comprehension test, a gap-lling procedure should be followed. It seems that by distinguishing 'gap-lling tests' from 'cloze tests' -or at least 'rational deletion procedure' from ' xed-ratio procedure' -reading researchers and teachers can obtain a clearer idea of the kind of word deletion method suitable for their purposes. Process-oriented studies make promising approaches towards the construct validation of tests. Accumulation of this type of research would make a valuable contribution to the argument concerning what cloze tests and gaplling tests measure. Journalism Quarterly 30, 415-33. Yamashita, J. 1999: Reading in a rst and a foreign language: a study of reading comprehension in Japanese (the L1) and English (the L2). Unpublished PhD thesis, Lancaster University.
Appendix 1:
The gap-lling test used in the present study (with original words)
Friends and Social Relations
Friendship is important in both Japan and America. Everybody wants friends. But there are important differences in attitudes toward social relationships. First, Americans prefer to think of friends as two or more individuals coming together, always as individuals. (1 Japanese), on the other hand, feel more comfortable belonging to a group. Thus, Americans tend to have more 'circles of friends' who have no connection with work. Another example of this individualism is that an (2 American) gives his or her opinions freely because it is regarded as a sign of a mature person. Also, people can more freely say 'no' (3 because) they are individuals.
In (4 Japan), on the other hand, while individuals are important, people also try to do everything they can for the other group members. They do this because it is thought that if the (5 group) succeeds then each member will succeed. So a person's life away from work is still more relevant to his or her job than in (6 America).
A second (7 difference) in attitudes toward social relations is that Americans prefer informality, (8 while) Japanese feel more strongly that there is a time for formality and a time for (9 informality). In the work place, Americans try to look relaxed even when they are busy. In Japan, a relaxed attitude is sometimes regarded as being lazy.
A (10 third) difference with respect to social (11 relations) is that (12 Americans) try to minimize differences of age, sex, occupation and race. For example, Americans sometimes criticize an older more experienced person. The roles of men and women in America are less clear than in (13 Japan). As for occupation, doctors in America often allow patients to help in making medical decisions. (14 Differences) based on race are probably the most dif cult to minimize, but Americans do try to do their best.
